Structural requirements for catalysis and dimerization of human methionine adenosyltransferase I/III.
We have used site-directed mutagenesis to probe the structural requirements for catalysis and dimerization of human hepatic methionine adenosyltransferase (hMAT). We built a homology model of the dimeric hMAT III inferred by the crystal structure of the highly homologous Escherichia coli MAT dimer. The active sites of both enzymes comprise the same amino acids and are located in the inter-subunit interface. All of the amino acids predicted to be in the hMAT III active site were mutated, as well as residues in a conserved ATP binding region. All of the mutations except one severely affected catalytic activity. On the other hand, dimerization was affected only by single mutations of three different residues, all on one monomer. The homology model suggested that the side chains of these residues stabilized the monomer and participated in a bridge between subunits consisting of a network of metal and phosphate ions. In agreement with this observation, we demonstrated that dimerization cannot occur in the absence of phosphate.